This paper analyzes in detail the electrical conditions to be expected when a tube of supraconducting material is subjected to the action of the magnetic field both from a current flowing in the tube and also from a current flowing in a wire lying along the axis of the tube. The results are compared with the
At a certain critical temperature {T^), however, there is an abrupt change and, within a temperature range of a few hundredths of a degree, the resistivity drops to less than 10~^^t imes its value at 0°C . It was also found^that if the temperature of the bath was held at a constant value somewhat lower than the critical temperature, while the current through the specimen was increased gradually, the normal resistance of the specimen reappeared suddenly at a certain "threshold" value of current (/c) . The lower the temperature the greater 7c.
It was further found that if the specimen at a temperature below Tc was placed in a magnetic field which was gradually increased in intensity the normal resistance reappeared at a certain critical value {He) of the magnetic field.1 Proc. Kon. Akad. v. Weten., Amsterdam, 17, 1, p. 280. 294 Scientific Papers of the Bureau oj Standards [ voi. n In 1917 the suggestion was made^that the^'critical current'â nd ''critical magnetic field" were not independent phenomena, but that ''the 'threshold' value of current is that at which the magnetic field due to the current itself is equal to the critical magnetic field.
At the time this hypothesis was published the experimental data available were not sufficient to afford a very convincing test of it.
Since that time a great deal of experimental work on supraconductivity has been done by Kamerlingh Onnes and his associates, and some of these results make possible a rather critical test of the hypothesis.
In particular, two very clever experiments are described^'^in which the specimen consists of a slender tube of tin which is influenced by the magnetic field both of the current flowing in the tin itself and of the current flowing in a separate wire which is placed along the axis of the tube. From a qualitative consideration of their results in these and other experiments Onnes and Integration of equation (1) shows that the total current I flowing in the zone bounded by cylindrical surfaces of radii ri and r2, respectively, is given by
where H2 and Hi are the magnetic field intensities at the two boundary surfaces of the zone. In the deduction of the arrangements of zones by means of Figure 8 in the appendix it has been found unnecessary to specify the exact current distribution within an S zone. A number of such sections are shown in Figure 3 for various values of lo/hEc for the case of a =0.25&. On comparing these with Figure  7^°o f Tuyn and Onnes, it will be noted that the observed curves agree with the theoretical in the following qualitative features: (a) As an example we may take a case such as curve G W T U M, Figure 1 .
